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BACKGROUND [001] 1 . Field of the D sclosed
Enbodi nents [ 002] The di scl osed enbodi nents relate to
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Description of Rel ated devel opnents [004] Conbat
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rel oad unfired_ cariri S_Ln sem. aut tic or
B e o0/ SOEn7 bt hode Sy BTy b7 2004 and
r e NG PR ML 3F gk Sadidd dge wherahy: tde, bol t
assenbl'y is displaced by action of the gas. A problem

ari ses when a user depl oys such a system where the

firing rate is fixed resulting in either and excessive

rate of cartridge consunption or insufficient firing

rate. Accordingly, there B&EEFENDE to provide a

variable firing rate sem autonmatic or autonmatic
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In accordance with one exenpl ary enbodi nent, an
M4 type autonmatic or sem -autonmatic firearm having .an
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r egeingiras e, A barrel assenbly having a bore is
coupled to the receiver assenbly. A gas block having a
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Combat firearms employ various methods to eject spent and
reload unfired cartridges in semi automatic or automatic
operation. Such methods may employ gas resulting from a
discharged cartridge whereby the bolt assembly is
displaced by action of the gas. A problem arises when a
user deploys such a system where the firing rate is fixed
resulting in either and excessive rate of cartridge
consumption or insufficient firing rate. Accordingly,
there is a desire to provide a variable firing rate semi

automatic or automatic firearm.
[005] SUMMARY OF THE EXEMPLARY EMBODIMENTS

In accordance with one exemplary embodiment, an M4 type
automatic or semi-automatic firearm having an indirect
gas operating system is provided. The firearm comprises a
bolt assembly having a striking surface with the Dbolt
assembly enclosed within an M4 type receiver assembly. A
barrel assembly having a bore is coupled to the receiver

assembly. A gas block having a cylinder is fitted to the



the bore. A piston and rod assenbly having a piston
and a striking rod has the piston fitted to the

w@yiobnssr4 Gas di scharged froma fired cartri dBper/us2005/033529
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[008]

di spl aces the piston and causes the striking rod to
strike the striking surface displacing the bolt
assenbly. [007] In accordance with another exenplary
enbodi nent, an utonaiic or seﬂt- utonmatic firearm

h&RATEandF RETPe¥t oE]é?aFiY d ehiti §OW&€&.:LOH with
The,d igsas m has; g be! £n§3§8abb)és%%|193%‘év‘ﬁlintghianéﬁston and a

receiver and a barrel assenbly having a bore an

caiptidding roé heseittes . pPstyhi ddétads ¥9tthd wylinder. Gas
bar.rel. assenbl.y with the linder.ikn c icatio .
R o el o RSPt r b g e A Spgn Piston
asgebloadass a st arendirand wodt riki ngeeie e striking
piston end fitted to the cylinder. Gas discharged from

a Furfare 4150 ReIRY shrade’l t rspPEPbY- and causes t he
striking end to displace the bolt assenbly. The
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es
fromt ore to the piston. [008] In"accordance w

armtttiena eke nplrar yesibadt omat i canf aramat hevamng an indirect
sem -automatic firearm having an indirect_gas
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ASSREIY] LNEhOB6Eed htRiA HegebveierAabal lelbaassanlssembly
has a bore and coupled to the receiver. A cylinder is )
f it &g o2t Rerpaprel casedifisl i ERet KBCBYVRRdeP iGylinder is

b '&at it Wjo%xb_rgﬁe b%fe 'ﬁgan v&iq:tl'ier mp_gieat ec%linder in

regul at or. pi ston asse y has a piston end and a

Staankmurgi eanich ot t twittdle pitdieon eodef i tvéd t camhe intermediate

cylinder. The internediate r I r h

Séﬁe&’l{dlﬂj %r‘pofftpgﬁ§on asser%gfyatlgas aés tpviloston end and a
striking end, the piston end fitted to the cylinder. Gas
discharged from a fired cartridge displaces the piston
and causes the striking end to displace the bolt
assembly. The intermediate regulator regulates the flow

of the gas from the bore to the piston.

In accordance with another exemplary embodiment, an
automatic or semi-automatic firearm having an indirect
gas operating system is provided. The firearm has a bolt
assembly enclosed within a receiver. A barrel assembly
has a bore and coupled to the receiver. A cylinder is
fitted to the barrel assembly with the cylinder in
communication with the bore via an intermediate
regulator. A piston assembly has a piston end and a
striking end, with the piston end fitted to the cylinder.
The intermediate regulator has two selectable positions
corresponding to two selectable firing rates. Gas
discharged from a fired cartridge displaces the piston

and causes the striking end to displace the bolt
2



corresponding to two selectable firing rates . Gas
di scharged froma fired cartridge di splaces the piston

wa@reeasnsses the striking end to displace the PCT/US2005/033529

[009]

bol tassenbly. The internedi ate regul ator regul ates the
flow of the gas fromthe bore to the piston. The
i nternmedi ate regul ator may be switched between the two

sel ectabl e positions by an operator wthout the use of
t@oﬂ%em@m EFTPESCR e ot THECORARERGS [odjatie the flow

ggéépfggﬁ %%%‘ﬂ gﬁaﬁﬂéeﬁﬁgthheTﬁ@ﬂﬂﬂﬁgﬁhedlate
Odl s are explained in the oW ng
de&mmlﬁhan1rmﬁkebelnswmnnhedldhemwehnthEhacduwpamﬁqutable
dr awi ,ngs, rein : 01 a side elevation

Ve s RO G R T IO Jo T HG PEarURLE T n
accordance with an exenpl ary enbodi nent ; [0011l] Fig.

2 is apartial top isonetric view of the front sight

section of BRYeH ipERIRD SO 0 THE .DRAWINE@D12] Fig. 3

Is a partial isonetric viem10f the front sight section

of the firearmshown in Flg ; [0013] Fig. 4A.is an
eﬂﬁFb&&?%ﬂQﬁ@%fa%$%c?$oﬁ? sPEH?rsééﬁFHﬁe§f°@h§he exemplary
M@ bReFidpileinddi fi g:he48fb§l@wﬁﬁgt BIEW tion,
of a base of the front sight station . 51s
arctdesr ekpl odenne¢eihonf whehf r ohe suagh:tonmmmg drawings,
ShgﬁAe%_the portions of the front sight section as
¥F'6hh anot her directi on; [0015] Figs. 6A-6C are

respectively different side elevation views and a

[0010ICIFISs. sEcibomﬂsid@wemévatﬁbghb1@WTd@naﬂfahh@mbt@@tflrearm

sight section of the firearmshown in Fig. ;1 ;[0016]
F.ldgcormrfé% @@y?é’gﬁsv e’rﬁ% mq’ta@%dwatg\, atforfxemplary
Views, Bithif Si de el evation is a view of a base portion

of the

[0011] Fig. 2 is a partial top isometric view of the front sight

section of the firearm shown in Fig. 1;

[0012] Fig. 3 1is a partial isometric view of the front sight

section of the firearm shown in Fig. 1;

[0013] Fig. 4A is an exploded view of the front sight section

of the firearm shown in Fig. 1, and Fig. 4B is a bottom

view of a base of the front sight station;

[0014] Fig. 5 1is another exploded view of the front sight

section showing the portions of the front sight section

as seen from another direction;

[0015] Figs. 6A-6C are respectively different side elevation

views and a cross sectional view of a sight portion of

the front sight section of the firearm shown in Fig. 1;



front sight section of the firearmshow in Fig. 1 ;
[0017] Fig. 8 is an enlarged side elevation view of

w0 bmoharses porti on of the front sight section OPCT/H82005/033529
firearmshowm in Fig. 1 ; [0018] Figs. 9A-9B are
respectively a cross-section of a threaded cap and a
side view of a of the front si ght section of the

rearm shown in Fig 0019% Fig, 10 is a_sid
[0016]eIFé\9§t| ot ViRt %%P?F?é‘é?h%’s BRASTheFegd f]ﬁ"tatj?lﬂli’e views

hapgy abas dyd eppyedi 1 6Q02QL B Qrichd o @MpgBLapgedion of the

partial side elevation view of the firearm shown in
Fifgrork itdhtt eedidimh quaritthe efiovesdym [0t} Fioggid2 1s
another enl arged partial side elevation view of the

[0017][ 6:rear Shovvri§nl Seng%rg?pcimoaég V%l%%fnq: % ard reer fedthe base

I ew an au rTHtI

f igeatied nepr paeatimthtf egd ¢ es skbtaeaorgiangee Wet fe@fm shown
exenpl ary enbodi nent ; [0023] Fig. 14 is a side

eXl ddétt Vilew of a barrel, receiver, hand guard and

gas piston assenbly; [0024] Figs. 15 is a side

e ed of ga y L i's
oot FLE0 I O cetp SRR AngeT Y P8 Sty sor

|$1’a:eaﬂmimt:ap perdpectside vwewwofOEn@t hef fdwetidnonE sight
the as ass.enbl 0026] . 17.is a side

Cgcdéjd{) f[e%lr}b ecﬁ’]%/r? d%‘P 1 sjt ‘on assenbl y;
[0027] Fig. 18 is a side V|em10f the portion of the

[0019]03Si i st®ni@saephblby sgeRadtlidn grid;of 00RE] fErgarh9 shwwn in
a side view of an _operating rod of the gas piston ‘

agsléhbﬁy with the hand guard removed;
[0020] Fig. 11 is an enlarged partial side elevation view of the

firearm shown in Fig. 1 with the hand guard removed;

[0021] Fig. 12 is another enlarged partial side elevation view
of the firearm shown in Fig. 1 with the hand guard

removed;

[0022] Fig. 13 1is an exploded view of an automatic firearm
incorporating features in accordance with an exemplary

embodiment;

[0023] Fig. 14 is a side exploded view of a barrel, receiver,

hand guard and gas piston assembly;

[0024] Figs. 15 is a side exploded view of a gas piston assembly
and Fig. 15A is an exploded end view of the gas block;

[0025] Fig. 16 is a schematic perspective view of another

portion of the gas piston assembly;

[0026] Fig. 17 i1s a side exploded view of a portion of a gas
piston assembly;



[0029] Fig. 20 is a side view of still another of the
gas piston assenbly; [0030] Fig. 21 is a partial side
WO e@e/181874 he firearm showi ng a portion of a gaBCPUS10051033529

assenbly in accordance w th another exenplary

enbodi nent; [0031] Fig. 22 is another partial side

view of the gas piston assenbly in Fig. 21 with the

cyclic selector i,n a different position; [0032] Fig. )
[0027LF 5% ak® ekpl Bdé&%\% vt thethfas PrEtontasseiey 9o piston

Fighsads14 0933 HiOrigd {p; a perspective view of the
gas block in Fig. 23;7[0034] Fig. 25 is a perspective

view of the selector of the gas piston assenbly in
[0028FiRio2319[ GBB53 Fiigle 26l¢w afiotdhier operspenyi vod/i efy ohe gas

the sel ector of the piston assenbly; [0036] Fig. 27 is

arfot é¥16§%€%§%HYVieM/of the gas bl ock and sel ector of

the piston assenbly; [0037] Fig. 28 is a section view
[0029)0fFigy gag0pi ¢ o assé@ablwiandofi rearm bamogihed 003 the gas

Fig. 29 is another section view of a gas piston

afeHAY 2FRFTP¥8arm barrel : [0039] Fig. 30Ais a

bottom vi ew of a receiver assenbly in accordance with

[0030 P RXENPi aky et 808eFi9ew3@E | end BOLEaPVi®Wwing a
of a conventional recess assenbly; [0040] Fig. 3lAis

a REP-idrew f tthe 9pscebietoassendeybdrd Fhg.adt®&danee with
t Vi.ew. o nt | eiver assenbly; [0041]
R e

ron"view of a bolt carriage
assenbly and Fig. 32B is an elevation view of a
[0031kanhivent RPndls behdther partial side view of the gas piston

assembly in Fig. 21 with the cyclic selector in a

different position;

[0032] Fig. 23 is an exploded view of the gas piston assembly in
Fig. 21;

[0033] Fig. 24 1is a perspective view of the gas block in Fig.
23;

[0034] Fig. 25 is a perspective view of the selector of the gas

piston assembly in Fig. 23;

[0035] Fig. 26 1is another perspective view of the selector of

the piston assembly;

[0036] Fig. 27 1is another exploded view of the gas block and

selector of the piston assembly;

[0037] Fig. 28 1is a section view of a gas piston assembly and

firearm barrel;

[0038] Fig. 29 is another section view of a gas piston assembly

and firearm barrel;



carriage; [0042] Figs. 33 and 33A-33B are respectively

a perspective view and different expl oded views of the
wWheiob/18mr4 | age assenbly; [0043] Fig. 34 is a SBECL/US05/033529

view of a portion of the bolt carriage assenbly;

[0044] Fig. 35 is a side elevation view of a hand

guard assenbly of the firearmin accordance with an

exenpl ary enpodi nent ; [ 0045] Fi 36 is a top plan .

[0039]vféw-of3¥ﬁe3ﬁhn@-gBQFHO ss y On B gFegsVehofgsembly in

Flia@c03Bain®: cARARE S | o) | HbydeNedf ihe hagd 308 is a
guarg assenbly; [0047] Fig. 38 is a side elevation

vibewtoh thewhardd agramy enid anedovetasal lesssqrddas] Fi g.
39 is an isonetric view of a front end of the hand

guard; [,0049] Fig., 40.is a l.evat i on Vi .
[°°4°]b§?1|gel 3&1% tjﬁge ti Eggr %lgﬁld O&ag:lha ogrécgéshs%ér%r%/g%%ﬁgfy and Fig.

aga® danee twipt Rriznpidierexmiaity erlodidgivent ssenbly;

radi at or bei ng shown in assenbl ed and di sassenbl ed

condi tians;, and [0050] Fig. 41 is_an el evation, view of
[0041]; Fd Shardél P i &Y ?l%%S%H%Wyoﬁh%r@OiﬁecﬁﬁaFﬁggrassembly

assgimhliyy | s3gempyednf ramibhe harsiehy dhearadhabfkional bolt
assenbly portions being positioned to show outer and

i weerwrisgef;aces . [0051] DETAI LED DESCRI PTI ON OF THE
EXEMPLARY EMBODI MENT (S ) [0052] Referring to Fig. 1,

there i hown, Si levat | Vi n A :
o} BGg, S0 8345 SLAIDNDL FrLBMOTLS i
i ReWr paliatisrgeriteat expiodedacededancef the bolt carriage

assembly;

[0043] Fig. 34 1is a section view of a portion of the bolt

carriage assembly;

[0044] Fig. 35 is a side elevation view of a hand guard assembly
of the firearm in accordance with an exemplary

embodiment;

[0045] Fig. 36 is a top plan view of the hand guard assembly in
Fig. 35;

[0046] Fig. 37 is another side elevation view of the hand guard

assembly;

[0047] Fig. 38 is a side elevation view of the hand guard and

removed ralls;

[0048] Fig. 39 is an isometric view of a front end of the hand

guard;

[0049] Fig. 40 is an elevation view of the barrei of the firearm

and radiator assembly in accordance with another



with an exenpl ary enbodi nent. Although the present
i nvention will be described with reference to the

wepdvedsmsent s shown in the drawi ngs, it shoul d PET/US2005/033529

[0050]

understood that the present invention can be enbodi ed

in many alternate forns of enbodi ments. In addition,

any suitable size, shape or type of elenents or

mat eri al s cou used. 53] F| m 30.i S .
i 3 aeTRRTLISRLy hdig GAOVACOF MEEAge shown  in
Aot e d IHRATN GRS | hdiawaier .arddie features

of the disclosed enbodi nents, as wll be described

bel ow, are equally appllcable to any desired type of
adtignaték Frear mlavatdamm \seemyfhat\k@ dpereg} opafl radiator

S35, 50038 GiaclasedL A, e Bl Strom e

paieitelgpptheatriadiisa tser | aés&abl $0ooe4, 189, NI BI6 pbél tioned
filed respectlvely on 4/ 23/04 and 4/30/04, all of

W% PREve HeeEh P rich corissT st aReS ef erence herein in

their entirety. The firearm 30 and its sections

described in greater detail belowis nmerely exenplary,

[oGs] | BEBAterDabeserbedioRnds the fxrearArR30EmBYDIANRT (3)

[0052]

[0053]

othersections portions or systenms. Firearm 30 may
i ncorporate a hand guard 40, a receiver section_42,

bZTET ARG ahE FHisbk 44, YRENR | FShShBERr | @eoﬁ%@@tﬁé%vatlon
bel;u @@ngng%r%m%% yf{fgéﬂﬁrzbn &)%gﬁaeteo iegflggmatlc or

hol es, bbi ng, eat shi el ds or doubl eat
arbrlianerenato. d ati ket dtreccomraiginf  feethaesel ii24 accordance

SOFYETL! Gt 1 B SR Bhr alBPA WG el Wiy oo present

Hﬂﬁ%ﬂﬂﬁiﬁ%*“ﬁhfm | pei I gek ceapeAPerAtimng sySELEMEEO to the
embodiments shown in the drawings, it should be
understood that the present invention can be embodied in
many alternate forms of embodiments. In addition, any
suitable size, shape or type of elements or materials

could be used.

Firearm 30 i1s i1llustrated as generally having an M4 or
M16 type automatic firearm configuration. However, the
features of the disclosed embodiments, as will be

described below, are equally applicable to any desired
type of automatic firearm. Firearm 30 may have
operational features such as disclosed in United States
Patents 5,726,377, 5,760,328, 4,658,702 and 4,433,610,
and patent applications Serial No. 60/564,895; 10/836,443
filed respectively on 4/23/04 and 4/30/04, all of which
are hereby incorporated by reference herein in their
entirety. The firearm 30 and its sections described in
greater detail below 1s merely exemplary, and in
alternate embodiments the firearm 30 may have other

7



facilitating automatic or sem -automatic operation as

W || be described bel ow. The indirect gas operating
WGEIBbaMseD i s adj ustabl e, allow ng the operat oPCT/US2085/§33529

cyclic rate as desired. The system 60 has a gas bl ock

8 having a cylinder therein. Gas block 8 is fitted to

a barrel assenbly 24 where barrel 24 has a bore mﬁth

t he cylinder bei in fluid conmuni cation

bGP ugh PAGHOTEA pPEt ot BEEROd accehbrgags. 30 may

hayl AG-Fo R 66 0B akh@ fukidd NP0 0@ | scbeused WddHibn 42, a
hand guard 40 and receiver 42. Thehglston is fitted to

tﬁ@a:f::g,eﬂ ndén. andolsttosdr réhge Agssehbly 8y flespribpdedfurther
a S%EL eﬁ&n&e{%ué%d 4-6h%na lfuf%%%a?ﬁcgiﬁ‘égg‘gkg Aéntasholes,

ki ng™str Pdcé “coopet t he

opendiny, sisbkemstle\icnoa daﬁbnedg@ats $htetdls and liners
pressurlzed gas enters the | i nder, _di spl aces the

PGk Eatke S0P hengt PEKENg PBATED 2dr M Ighdeeping hand
Stgfdﬁdf‘%@ur ftace? dLapbagtnget BE £l 2SS Yan TR®erator to

cyclic rate selector interfaces with the pressurizing
gdwolidh thee lydgderdt o vary the bolt carriage cycle
rate during autonatic operation of the firearm Hand
e features..such as_disclosed .in
toosa et ") O 6 2 Y S s 3005 O BIE werem 60
ar e dier eyt i e orpot ahLeh by def eyeaniceniaieitic N dgwddtion as
entlrety Hand guard_40 andrecei ver sectlon 42 may be

Jr]gurkéﬁd IILSEIpIRAY  RRIPY ai I es Idimettat i9/8 Rameratlng
s‘htﬂéfﬁ akhon asdesekihbed, 'rablwmtr?gfytﬁreaf&%ﬁaé@ﬁto vary

i s hereby I ncorporatéd ref erence herein in
|tey@ﬁmar3aye ahedeaukednayﬂﬁerﬁﬁktéﬂo@@ahgssalgabl@1ock 8

TS B PSR RO UEE SR BT S Alrea vo
barrel assembly 24 where barrel 24 has a bore with the
cylinder Dbeing in fluid communication with the Dbore
through a port. A piston and rod assembly 62 having a
piston and a striking rod is housed within hand guard 40
and receiver 42. The piston is fitted to the cylinder. A
bolt carriage assembly 64 is provided within receiver 42.
The bolt carriage assembly 64 has a striking surface
cooperating with the rod of the operating system 60.
When a cartridge is fired, pressurized gas enters the
cylinder, displaces the piston and causes the striking
rod to strike the striking surface displacing the bolt
assembly. The cyclic rate selector interfaces with the
pressurizing gas 1in the cylinder to wvary the bolt
carriage cycle rate during automatic operation of the
firearm. Hand guard 40 may have features such as
disclosed in United States Patents 4,663,875 and
4,536,982, both of which are hereby incorporated by

reference herein in their entirety. Hand guard 40 and

8



mounted to rail 50 of hand guard 40. Front sight
assenbly 48 is renovable, allow ng alternate nounting

wo@Roodesisred accessory in its place such as a tEPCEESIPHE33529

[0055]

sight or laser sight. In alternate enbodi nents, front
sight 48 may be nounted to barrel 24 as shown in the
exenplary enbodinent in Fig. 8 . Rear sight assenbly
52 is provided and mpunted to receiver section 42

REACSGH 8SSERBRY 2 Fieor PBr 8 1GWHRY [ FRg SUPRERE Such
si,ghts Adj st nept o kDebs, 58, 80d 58, ¢ Shght cadhustMeRkcriped in

knobs 56 and 58 are provided to adjust the position of
sightitamy Sdamésndi V@130 twisidiar iel @reind fnoarporated by

Si 48 for,_accurate t.arget sighting,,Refer.ring no

LG GRS NEFCIR AP N SO T 6LpediPyary 1 piFY | Bp made
t G-dnB OBRYT | 1 Mt 891 @Nehat SGRAMBELEh DA ORKI-GONBS 4t C anodized
view of the front sight section 48 of the firearm
sHOWAITATFi@F an . erafiplej ng rando gt gassembly 048héfe shown
[ an _explodedyi eweof f Sight secti ;
4§K§%§ﬁ%%t%% egagﬁemg%of8%heh%£§tségﬁ%?udgg'in gﬁgga; sight

assardniyofdd hesf renoveibdlt, sddiowimefalberfateampunting of

shown in Fig. 1 . Front,sight 48 is shown as , ,
ISR G GieSas ol el FF oRt2SF gLl BRI A ERLSSCOPic signt
erFodi SRt JIYHM | NOTH Og BtePhical Bi¥odiAbhtENO¥GBNEN sight 48

al ternate enbodi ments the nounting nay have any
dewiy elde c eingpcat Fon basxy seend i msFi ghown | iphetheopkemplary

si ght S [ . nerall y rj.s b i pRSs .162, .
7 o BIRHD M DT b mEAIPIAR RSO Shnis  Prpvided
anrthdrobditin tgd r ebentacs venbeest 160 A4216 HHmeesabhe assembly

F%gf 3). Base 162 includes conpl enenti pg nounting for

t PR F2F | StePhnFeRdt f3ght SE¢lght 2dd¥skPppt knobs

48 d Ny i i Sg eNBOGh RS ulsS meePRRINE MYNLY. 58 are provided
to adjust the position of sight ring 54 relative to the
barrel 24 and front sight 48 for accurate target

sighting.

Referring now to Figs. 2 - 3, there is shown respectively
a partial top isometric view and a schematic bottom
isometric wview of the front sight section 48 of the
firearm shown in Fig. 1. Referring also to Figs. 4 - 10
there is shown an exploded view of the front sight
section 48 and detailed views of the parts included in
the assembly of the front sight section of the firearm
shown in Fig. 1. Front sight 48 is shown as a detachable
or removable front sight within this embodiment mounting
to a “Piccatiny” rail though in alternate embodiments the
mounting may have any desired configuration. As seen in
Fig. 4, the front sight assembly generally comprises base
sections 162, front sight post 150, spring loaded pivot
assembly 154 and mounting retention members 161A, 161B

9



The nounting retention nmenbers include clanping
bracket or section 161A that is fastened with a

wO omat1318g4 pi n (not shown) to side 162A of the PEFESHEN033529

to clamp the Piccatiny rail. Tightening nut 161B
generates clanping pressure to hold the base 162 and
bracket 161A on the rail. Base 162 (seen best in Fig.

7 )_and front _sight_post O (see.best in Fig. 6 :
ha! E?ecorﬁ§1sé-°maﬁllig%g ?’Eat ur eS25F | oﬁﬁig Jtlhcelugeg:‘%t Cﬁ(‘}%“(lelnbentlng
benRirvotra) | Foengngediteattheybasa 1anth skiQiwh i 8hEi grodt. sight
The front S|%ht_post 150 is mounted to the base with
piaPsiblseddFi g 4his PRbOdaINLS ght hagnevahndapunted.

o4 ey AP 6 Dy OB e

resar seghien nekizgthdat nushfeaseaedf alth d@s@bch@ing pin (not
aCﬁuire targets, and center the meaggn w th the

cOMIWRRL i ot TS r dit24si gt 18 | Lafowt s % aidégP  the

sightc M #:1, abehdi ng; gRASLI NG A ahkbow NGeBeMSlst @1amping
keep the sight in the position shown or rotate the
sigpesguren fowdr@Edl pobet imse Sppengridbadedcket edttslA on the

| ock. -t he sj ght t 150 in the u .lo ed .

PG i ons DAY (4 JRBSH mRHC Che ot pi fifbaffeRp sioht
alggs g0 Baadhd8) is pLgvi dedhakith canpquaed igadeatures
156 havj ng tapered features 158 that conglenent angl ed
edfelOWIGHE bRer sd@nF Pkl 01628 PAVBAgelyeERGaged to the

Fisghs B8 énii Heuarer Faglifat %ﬁes_eéforﬁz@ng§&iagg’pé>st 150 is
i Nprove ocki ng and position |ocking and reducé
simphintedrt | tdre Byatapet tiengagehbat (seehFagnatding The front

[ Sale, 190 |3, P20hndeh, ohieh.Br oy SRE NG00 0T MAten <o

pasdidmyadave tanyc19d heldga t @bl erspr nbdel adleding 152 upon
alignment of front and rear sights making it much easier
for a user to acquire targets and center the weapon with
the combination. The front sight 150 is shown as a raised
sight with a folding construction allowing a user to keep |
the sight in the position shown or rotate the sight to a
lowered position. Spring locaded detents lock the sight
post 150 in the up or lowered positions. In this
embodiment, the pivot pin 154 (see also Figs. 5 and 9B)
is provided with a squared head 156 having tapered
features 158 that complement angled edges 162E of
receiving hole 162B in base 162 (see Fig. 8). The taper
facilitates self centering, improved locking and position
locking and reduced sight vibration by taper engagement
with a mating feature 160 in base 162 aided by a spring
load or bias from spring 164. In alternate embodiments,
the sight post may have any other suitable spring loaded
detents holding the sight post in desired positions. The
pivot pin, positioned within mounting bore 150H, is
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detents holding the sight post in desired positions.
The pivot pin, positioned within nounting bore 150H,
WO gloeakm4 t 0 t he sight post 150 by a | ocki ng pPeI/{829n5/033529
shown) that nates with slot 166 and hole 168. A
t hread-on cap feature 170 (see also Fig. 9A) is
threaded onto the pin end and retains the spring 164

(see Fig. 5 . [0056] Referring now.to Fig. 10, there

i _sl%%%%_ 50sHaE BEEDE PR Vel G Ehe Ak Mishol@#P§ rFhown)
Fighatd WakBst Reidiandiguand s eqmyeto1Befi)dd | N8 @h3@alRon cap
Fig's. 11 and 12, there is shown a partial side

el exattvon 78w (cfea hel$e rBagm SAowid ntlEregpddadwonhot e pin
hand.quard renoved.. Referring sp to Fig. , there
DR R SR ETE S ey PR o L afe et 1 (P bar m
i ncorporating features in accordance with an exenpl ary

[0056 Eribofierehtig fefretoi R@gal $0,t @hBirg. 1%4 sHder @ s dhalevation
a sjde exploded view of the barrel, receiver, hand
gUAHY afll §RS il ThsIROWE y1Bf File 4 reéhfhn Shewhang guard

Fi omdved | 088 RS ringoalso #04F59. 149, shherg | StFere is
shown anot her expl oded view of the gas piston assenbly
anth¢iny. a 15Arits adn sk edlearettiiom of iewmeofashbl ddkregnuh shown

rat e sel ector .i cordance with an exenpl ar .

erthl fEnt 1 S Rotalt BETST U417 cAPR S0 hatohfrTing also to
| nihi ¢ ec13 gasheper ald RthdwrStan S¥516M:80v(8Re ol &n Hitomatic
. The indirect gas operating system 60 has a]ké:]as bl ock

8 Fediga EYFPTRRFaBENY hefR@ Hirghe Yas af¢ridance with an

SC j cal ' ive_ in_ Fia. s .
ISR £ SOOIk D, PREBBEELASCaL BoTLE: i F iere is
24sh@Ban r @] s2dehaspd dierce ot shoune berreihausidaiyer, hand

firi ases. The cylinder 68 in th s block is in )
{ 1A oRRGn| €35 | S SiTh LPRSTRIY O ogaR 4irearn shown in

Fig. 1.

[0057] Referring also to Fig. 15, there is shown another
exploded view of the gas piston assembly and Fig. 15A is
an end elevation of the gas block and rate selector in
accordance with an exemplary embodiment. As noted
before, firearm 30 has an indirect gas operating piston
system 60 (see Fig. 10). The indirect gas operating
system 60 hag a gas block 8 having a cylinder 68 therein.
The gas block is schematically shown in perspective in
Fig. 16. Gas block 8 1s shaped to be mounted to the
barrel assembly 24. Barrel 24 has a bore (not shown) for
exhausting firing gases. The cylinder 68 in the gas
block is in fluid communication with the bore through a
port 68P disposed on a surface of the gas block facing
the barrel. A piston and rod assembly 62 having a piston
7 and a striking rod 6 (housed within hand guard 40 and
receiver 42 when mounted to the firearm) cooperate with

the gas block 8. The piston 7 (see Fig. 20) is movably
11



port 68P disposed on a surface of the gas bl ock facing

the barrel. A piston and rod assenbly 62 having a
wWEr®bosrs74 and a striking rod 6 (housed within P@mnts2005/033529

guard 40 and receiver 42 when nounted to the firearm

cooperate wth the gas block 8 . The piston 7 (see

Fig. 20) is nnvablyfitted to the cylinder 68. The

strlkln rod '6 (see also Fig. 19) is flxedlyéoi ned
attiteed r bat thRd, cHdmdsanpPe Bhea sthriddded © (see also

CQﬂﬂ§Ct19EaSEOfﬁ§ﬁgﬂ§Z1ﬁ%ﬁed AE‘Iﬁ%sfﬁagedbﬂgntgor(fxample

pi ston 7 a bor accepts the tip 7
6 by Piest bhrZaflad acoieddeon 78 tchatheatesswon h 7.l angen  this

od I n Itern eenb di nent s, .ot her
o et o chne Biibe 7o it BoDRFBy I dod theBrBRkSgthe tip
|S76|©feQro@m60 beird@dn 24. ndBus, HRuilack;@ BAStamates with
cyI i nder 68 that houses piston 7 with the piston 7

¥R rdd eft hépdexﬁendiﬁnba%kt¢@®¢©a®nbﬁﬂltments: other
as r :
%#%%’ el | EOERBoeE AN FEBERVY B4, e WISER 8 i
asSemey cateibgeréd Bdvi nghasst rgds rigl ock edgagementcylinder
ace that is ent edb t.h r end of the
ofi Efa Poneas Be Tdach HARE bt BupR ViheRngaging rod 6
CaFid dgﬁtéﬁdfs' no%aak pESS%ﬂg‘aé%d 1956t f aggbhﬁggbaézf.el The bolt
enters the cylinder, displaces the piston and causes

t h@@rﬂg@e n@sss@rdeyt 64stisi karevigted kivhighsur faceivart 4@ (see

ql i canr ass |y pl he bol t. assenhly. .

o% 41(3§e g. e%e) ﬁ’&}z‘esg%%%g%£¥n§arr§dla§ al | vvi]ﬁ%Vlng a
Opﬁfx&itkﬂmr@d Getigagbmdet f repifadeel ahave 19 Ehgaged by the
receiver. Quide 4 also has a feature 108 that mates
vmlf%”fra%lil@]goﬁ e‘é?%r%«pﬂ@t@%er?iig% vallibp gescgddiageelow.

A3 cy r %‘étIJtYC:LQ@%l than godog T ﬁ%éé’@ri?e&h Qé)l lfrom the

carriage assenbly ﬁln receiver 4 prlng

p rieev okeld bﬂﬂmegn the cylinder, displaces the plston and
causes the engaging rod 6 to strike a striking surface on
the bolt carriage assembly displacing the bolt assembly.
Guide 4 (see Fig. 5) houses operating rod 6 allowing
operating rod 6 to slide freely relative to the receiver.
Guide 4 also has a feature 108 that mates with mating
feature 110 (see PFigs. 14, 15) of receiver 42 to
correctly position rod 6 relative to the bolt carriage
assembly within receiver 42. Spring 5 is provided between

shoulder 72 of rod 6 and guide 4 to bias the rod toward
the gas block.

[0058] The indirect gas operating system 60 in this embodiment
has valving or pressure regulator to allow the user to
select desired operating pressure and hence to select the
cyclic rate. 1In this case, the regulator is incorporated
into the gas Dblock, and adjustment is provided by a

rotating knob 10 (a perspective view of which is shown in
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shoul der 72 of rod 6 and guide 4 to bias the rod
toward the gas bl ock. The indirect gas operating

W@ YBbaMseD in this enbodi nent has val ving or pPERES2085/033529

regul ator to allow the user to select desired

operating pressure and hence to select the cyclic

rate. In this case, the regulator is incorporated into

t he gas, bl ock, and adjustnent is provided by._a .

r Gt A e o GTARHTSR P8 SREwRISton
| A9 bd Tvari &Be HASHY egsdF epthalodserfXRy tesk odhdhell (see
piston may be varied by the user by |oosening fastener
1Fiseell) g.amuB) rahdtrogatkined khdb RY. Bytabragi kgob 10 to

knob 1 sel ect.abl e posi {.i i ffer char.ge r

r at ecgtragaolaepplploesciL J‘oontsze |§| s%ﬁf%nsc vacﬁllaa & ggosjfg tates are
pragssilre] ant selirct @il dror ¢z e ikidle 1Gad npkesure and
enbodi ment. shown in Figs. 17-18, generally_ caovers the i
el merk BopiRP nh0t hetpFieoRMPedémgnso shown in

gsk2)17-18, p%%h%e%élhi‘ﬂp érﬁgr%slocﬂé”@ﬁé ap i )‘i‘%ﬁ@cﬁ%ck 8

F

W th a portion e cyli 68 that has an exhaust
padpd@ting nthet erirdtan efbedi ramstcs, Fige Kiddb chul gabrdigular,
a. different shape or _be.ip a_different. position.., The
cQ??ﬁﬂeQEESCP§@§SFi8¥ 1%?Eﬁ5§a8ﬁ§ of'* réie%ﬁgﬁgfnl of the
Ordf1l iGRFe1Or 6 ROMS tB4hd Hr AR duhdiha frent ead 821ef siternate
gas bl ock. In the enbodi nent shown the port 84 (one is

st dinanthy Suetlbre Aonber hese o prolewrey fRape or be
off.sel fs; ggg%n%ﬁfgéﬁte%n!h%g%v:e &la88 8k theknpb, 14

Inthis e port ocated In aregio
géray abhy et weere t Behaykinderi i eandobapoelcs2484 afidrmed in

o1 EOLIe Lopmel Barl on of, 19, 98 bl ock. Thifaiment
the il rehe Horbesl Niokezads sthdhat Hhe 83% suitable number
may be provided) 1is offset from the center of the
cylinder 68 or the knob. In this embodiment, the port 84
is located in a region generally between the cylinder 68
and barrel 24, and away from the top most portion of the
gas block. This allows the gas block profile (i.e. the
height above the barrel) to be minimized so that the gas
block may be accommodated within the hand guard, and the
size of the exhaust port is mnot impacted. In this
embodiment port 84 has an inlet 84I in the end face 68E
of the cylinder 68 opposing the piston I. In alternate
embodiments, the port inlet may be located on any other
desired surface of the cylinder. Blind hole 86 may also
be provided to locate features 88, 90 of knob 10
correctly. The end of the gas block may also have a
threaded hole for fastener 11, though in alternate
embodiments the gas block may have an integral fastening
post onto which the knob 10 is threaded. The knob also
has one or more bosses complementing port 84 and having
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bl ock may be accommpdated wi thin the hand guard, and

the size of the exhaust port is not inpacted. In this
wepdvedsmsent port 84 has an inlet 841 in the enPCT/EHE®05/033529

68E of the cylinder 68 opposing the piston | . In

al ternate enbodi nents, the port inlet nay be | ocated

on any other desired surface of the cyIinder Bl i nd

hol e 86 nmay al so be provided tq | oc te fe
ORI 10 LG50 y DX THROEHR o 1t hd dgabePokt regfert bore
alsp, hiavera dihingaded hohe iy éﬁﬁb&ﬂﬁén’élasﬂdﬁﬁﬂgbffﬁet from

al ternate enbodi nents the gas bl ock may have an
i ity regntest efi kepoyilivges Wi dhe Hen®pobT™he heles 92, 94

Lgﬁggﬁgﬁ?gh%ogg%bacgas&hgﬁa e 01y {Pf gr9§58351re?1 exhaust

'ng and ngex aust orifrces

poftsy 9Buddt Wd h il f eFeentudeny e wsitzes qirf fdiranat efpmidticular
t he enbodi nent shown of fset fromthe center of the
cyFhansas or0ne oReRpPOThel pid| BRY gbe Bh1Bfe 0| fag fgr hole or

ea@ wm iée&ighﬂggg%ant ﬁe%f@&r%@uabéaﬁ%ﬁeghtﬁ% knob

ed W ferent particular charges.
ba&arp@avﬁ oanyay dkeibkidndnagnbhas mi)iﬂﬂkﬁqﬂabke p081tlons

ol HVEL IR QEEFT BESRuTSEr 0T SURGRTaPTe PLeFEPbRECY s to

Thitse alahﬁmutth%rysek tendeye iuyaeasedut! exbPi ltdya@Bng the
to the anmmunition or charge used. Thus, by rotating

t Hn®nobthe hefdeddiviey & isie e0bf thﬁe%?tt oFf orifiee exiting
exﬁﬂé ng %Pﬁ‘d&\_‘l 't%deémﬂ deﬁ{méfgt m% ﬁ@ylﬂSrEQgéggs%creased
te er bl ow

decr eas or ‘el imna | owm ng das to elt
t wough imheaaed | #klaviagVvaesabte rea:ttéqe:t hsdow through the

controlling the anmount. and press re of lie

LHRE TSNSt @ Ao TS ERbBd o Phg Stne® amount

hOAﬁ BFe9ELFECOF B DEOPT puh ded. tllﬂa tﬁfs@m@odmeraltemate

shown,” exhaust gasses are

embodlments more or less holes or orifices may be
provided. In the embodiment shown, exhaust gasses are
directed toward the muzzle of the firearm, away from the
operator; in alternate embodiments, other directions or
locations could be provided. -In the embodiment shown, the
gas block 8 and the piston 7 and rod assembly 6 fits
within the hand guard assembly in a low profile relative
to other block systems. The embodiment shown may employ a

short barrel 24 with a shorter operating rod that results

in higher impact loads to the bolt assembly.

[0059] Referring also to Figs. 21 and 22, there are shown
partial elevation views of a firearm 30 with an indirect
gas operating piston system 60’ in accordance with
another exemplary embodiment. Referring also to Fig. 28,
there is shown a section view of the gas piston assembly
60". As noted before, firearm 30 is illustrated in the

figures as having a general M4 type configuration for
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directed toward the nuzzle of the firearm away from

the operator; in alternate enbodi nents, other
wa@lreoeasisans or | ocations could be provided. | nPeTES2005/033529

enbodi nent shown, the gas block 8 and the piston 7 and .

rod assenbly 6 fits within the hand guard assenbly in

a low profile relative to other bl ock systens. The

enbodi rrent shown may enploy a short barrel 24
sr%@r@r OpSHPIRET0d THat FR5uIRS | HNi ghdt ER ﬁct Evpe of

ntaﬁzelt&eomlger@lssar%ﬂatﬁ@f & ringnal §8viAg Flaa§ iglirect
there are shown partial elevation views of a
flgaearqpémi:\mrtm sars Hamdi 6@ct Zg@sn@pecﬁabeﬁgr@; sfonearm 30 may
stem 60 accordance wi_th t her_ ex
e § méht bg &t e FPERg S8 sané”eﬂ%gY 284 ¢t gy Enoffriking

a 8eatdcen vhew @fed heigas 3u)st ofhassendtey ﬁllt Asssembly is

not ed before, flrearm 30 is |IIustrated in the figures
asnsdisag aﬂg@mﬁathmrm@emﬁmf@wmlﬁon 4RorGeambso Fig.
PY[0s r%“t bg?¥e9e Qg%‘er?ﬁiﬂ ablg t e AWQIRISL ¥o  the
seri’- alt oat i 6 i réar M AavIAY an in ect gas

opeycatiiviey systemb60' 42As na&MgﬂaEfmg, fli retaows 3@nMEY4  type
have a bolt, carriage * senbl 64 haying a stri 'ng

SO Be T2 dde TGRS SBYSC  Whfer G4% HBLBORE ASSERBLY i
enelaetnMd m Rithe ragei vekeRpsgrhl v ddbdshrerdd so descrlbed
Fig. 13) where barrel assenbly 24 may be coupled to

t Aenedeni myabgemsleyl A2 . tIThaghtrpg. of silmf@néamqumor semi -
t%ﬁleco | rtej_acr @1 earm k{]a?\%]ﬁ'?%tggt 11118 rgé‘é 8@9%@%%?&’8' %ystem

accor ance w e exerrp ary e

desardigthdhetied npollay s aieldy W ERcapy taijeoeob}ﬁerw1se noted,
automatic or semi automatic firearm havjng
i r%d‘rqflé?ﬁCtgagaépePB?i‘-’ﬁﬁ%lﬁst E¥FEBBr ab¥ ng Jtf’ﬁe Sdéqjtlar to gas

tﬁngExé:f@Eerﬁs 60! r@é’@f’ﬁoé@t Bdro-Bdi regingfsr features

operatlng system 60" is simlar to gas
are similarly numbered. Gas block 202 having cylinder

206 may be fitted to barrel assembly 24, with the
cylinder 206 in communication with the bore 208. Piston
and rod assembly 62’ having a piston 7’ and a engaging
rod 6’, have piston 7' fitted to cylinder 206. Gas
discharged from a fired cartridge displaces piston 7’ and
causes engaging rod 6 to strike striking surface 126
displacing bolt assembly 64. Exhaust port 218 may be in
communication with cylinder 206 and piston 7 whereby gas
is exhausted when piston 7' reaches for example an end
stroke position opening exhaust outlet 224 in the
cylinder 206. In alternate embodiments, other exhaust
ports may be provided or selectable between positions.
The cylinder 206, and piston 7' therein are in
communication with barrel bore 203 wvia passages 240, 242
and an intermediate throttle or regulator 214 having
selectable positions 230, 232 (see Fig. 21, 22)
corresponding to selectable firing rates. In this
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operating system 60 descri bed before. Simlar features

are simlarly nunbered. Gas bl ock 202 having cyli nder
wQe®ensng7hbe fitted to barrel assenbly 24, w t hp@T©S2005/033529

cylinder 206 in conmunication with the bore 208.

Piston and rod assenbly 62' having a piston 7 ' and a

engaging rod 6', have piston 7 ' fitted to cylinder

206. Gas dlscharged froma fired cartridge d| I%Fes
pﬁglb@ﬁhmentandt%ausw@rﬁgf@ ndrodi6 tBRLYR aving two

Lrhkingysurf ﬂt%%rggespésa@' ngz@@”&%&%ﬁﬂc}ﬁﬁ‘h to  two

Exhaust port i'n conmuni cation W th cyllnder
2@@1&ndabﬂstdnfﬁnguwaﬂgsgaslmsaidﬁnmamﬂ ahepdphgton, more

R aEE D ERIE 52 1o TReL by Phder 08P T Heter R dioFe o7

erRediTentg R-hen cexhaust npor t gaffey bempiovi 8ed Oprovided.
sel ect abl e between positions . The cylinder 206, and

pIIQIt@ﬂmedlaftl%rfé@glu ©0F n 2ddmmay c e ofwiEEheBahetiween  the

L eglevdt%bﬁ%s t gé@ a§§2a% Qké‘{:&: without
8t £ eé)t a rFe%

e or regul havi hg~sel ositrons
Z%Q,e 282¢( see %geciﬂ;c 2Xodler r espaendi B riewdselveat, ablveench,
f|r|ng rates . In thisenbodi nent, the re Iator 14 is

25 SFak ) { HBCEEI CORAHTRETARTY | S1EDY GO° Sn arm

C%ﬁsfeéfp@ngbmackertm&%&%a@b& flﬂlﬁgsiawﬁs o, 232. As
al ternate enbodi nents, nore or | ess sel ectable

pdsistcirdisd dmf@ssp.onmﬁgono 7rfDrmzaY)r beewmnr iy eb;t%ﬁﬁi@ toward

U hnacis e pmy he gavl g, NSt LA SRS ey b

pesidairen 23( L. g. 28Ze byt afk Oper abar 6w t:rmumté@lyas@ooﬁed at
specific tools (e.g. screwdriver, wench, dedicated
kéyps vﬁ@?féttﬁ’édopélo&‘t FXEINR yOY oPattdyreffied nrernepeion, to

Sq:lh%Cté?Lrsi%]nA' As_ sheun 1B Pesill@red30.pi43%n A" has a bore
74' that accepts the tip 76’ of rod 6’. Piston 7’ has a
shoulder 78’ that mates with flange 80’ of rod 6’. In
alternate embodiments, other engagement techniqgues could
be provided. In alternate embodiments, piston 7’ and rod
6’ may be monolithic. The piston assembly may have a
piston end 220, and a striking end 236 (see Fig. 13),
where the piston end may be fitted to cylinder 206. Here,
gas discharged from a fired cartridge displaces piston 7’
and causes striking end to strike and displace bolt
assembly 64. The intermediate regulator 214 throttles
or regulates the flow of the pressurized gas from the
barrel bore 208 to the cylinder 206. As noted before,
intermediate regulator 214 may have two selectable
positions 230, 232 corresponding to two selectable firing
rates, such as, for example 800 and 1000 rounds per
minute. In alternate embodiments, other factors, such as
load type and size may be selectable between the two
selectable positions 230, 232 by an operator without the
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descri bed before, piston 7 ' may be spring biased
toward cylinder 206 and piston 7 ' and striking rod 6

WO 20084131824 separabl e (e.g. The striking rod 6 'PEBHUS2005/033529

fixedly joined at its front end, for exanple by a
t hreaded connection, to the piston 7. In this
enbodinent piston 7 ' has a bore 74' that accepts the
76' rod 6'. Piston ' has a shoul der 78' . that
‘?% wi%tth fFaﬂgé 80" 11f r%?df 6' eXFﬁ‘PiFFéfr naggPodiment,  the

enhoEk Fldd Sa £ Ot ReEuTRGGE BN £n§9hm£k@8tﬁ%h:€1@§g orifices
provided. In alternate enbodi nents, piston 7'

6 22%my2de PoRbtionhed. lmhéommgn@ﬁaés@@n@avsmsh#@ a 242 as

D& nB0E Elanln g, FOE' T ReCca DY e rnger Spiboainents

Hed1@y cg%lm@cﬂmmg@ﬂ 6f0ﬂhaottneﬁgcaﬁ:ﬁtfudgg ghaspbrRCeSsed and
piston 7 ' and causes, striking end to strike _and ,
diH acP | 12 seABEY T84, TFREPPnt er nBdFat EVidddSAt 0206  in

214504 05001 GULRL e beabhOYs 8f (e Abessurizade 22
o 506, A

gas fromthe barrel bore 208 to the cyl i nder
noﬂsﬂnbbmb$EmednaEeneegaﬂetpegmhﬂcwsZﬂw aaflmmueaaﬁectable

| ect abl 232 ding to.two, .
SHEAGHIE 7901 ng W G2 AR 308 1 PR hare Bo6 Ran with

1080 our@s pefam BEEendl NozkEerpat @2gbodinE@nt Sintermediate
other factors, such as |oad type and _size may be

setr%q:tﬂeﬁﬂ%r beideehs t Ha t do seterd abrd esdeilicorgogbion 232,
232 by AngPer ALOT o 2t ‘lﬁg’é@o&&eé‘éfeé’é?ﬁfé" 5055{3#5 1230, 232

exenplary e I ment nt er medi at € regu
mayo teasep drid otbl |flgrs)t| fareess228nd22fi piasy t rened | where the

CoMm i ol paspager 240, 242 s ghow 1y SRS, i

mgm ah zBNrpdy | IR getEifefclRYLPE HSed RN FRYCPEYE flow

anglgrfest'{erred glr_lapoethe-rlb es%{ltla%gzr J"deathll.'?e In the embodiment
shown, intermediate regulator 214 1is rotationally housed
within Dblock 202. In the section shown in Fig. 28,
intermediate regulator 214  Thas orifices 226, 228
positioned to connect passages 240, in communication with
bore 208 in barrel 24 and passage 242 in communication
with the cylinder 206. In Fig. 28, regulator passages 216
connects passages 240, 242 throttling flow from barrel 24
to cylinder 206 corresponding to one selectable cyclic
rate. As may be realized, when the regulator 214 is
rotated so that regulator passage 228 connects passages
240, 242, flow between barrel and cylinder 1is throttled
corresponding to another selectable cyclic rate. he
embodiment shown may be provided with any suitable
combination of features, such as where bolt assembly 64
may have a removable striking surface 126 (see Figs. 33,
34). Here, cylinder 206 may be fitted to the barrel

assembly 24 with cylinder 206 in communication with bore
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conmuni cation with the bore 208 via the first orifice

228 when internediate regulator 214 is in a first
w@eloeasmmd e position 230. The cylinder 206 i s PCI/US2005/033529

conmuni cation with bore 208 via second orifice 226

when internediate regulator 214 is in a second

sel ectabl e position 232. Here, the first and second

sel ectabl e positions 230 , 232 correspond to first

nd

s888ndif riHePTBRES kheF BILHBEPT 1 St 4aritf s @tbnd™O sefectable
Ogb%&Eﬁén%2égo%2%3@F%d?&éé SN 8 Z8wo SHENELZB18BY i ring
b etermned by orifice effective flow dianeter, or :
otrbeessuiAsabfles ¢edbedebelforiehe gahodissharghdwirom a fired
[ nteccne i atE.i.re ul ator .214 i57,rota i onal Ig/
WEPRIth THE6CRIEE22CFR PHE T8t orf BhoWh T
| pteeriRdicai giog! 28 Pr6 284 aSARIdd @RSl 226ssdd8ly 64 where
positioned to connect passages 240, in comrunication
viinkepoediage ineddertalr 24 dndepasahge 2hg ifow of the gas
C ni_¢cat i W e [ r . In Fig. 28,
rggu attgl% r!?g)gseagglsé %%6tgl}én#g%$tsonr2)§§s'ages 240, 242
throttling flow frombarrel 24 to cylinder 206

[0060]coasr espardibegl tadboore seldictetlt egay coperabley gwstay b8’ has

real i zed, en e, regul ator 214 | t ed .th .
r BgAcat g‘?l%g‘ss%\@g E%%Jg'g:gnﬁe&y lﬁ’éisesfag%igﬁ]@?%%hﬁ; a%[eg\?/r ring
bghweentharg&ls andscybhadessi s dny olglsedptoekespON@mEm in

to another selectable cyclic rate. he_enbodi nent shown
neprispesitoviedeFan oy XA tih| ehaweedi katbenmepnted to the
features, er, t I 4 .
SRV poB s e Rl 000 e S RS crip o
Herne, X80 i pdevid68 may detdint edleatblhe arr eketaining clip

assenbly 24 with cylinder 206 in nruni cation with
baPL208 %, DF (EURTRG: T ot 02 259 REUPHG pRpector 214.

Select ARl & PAS) t1HhQESrd3Bss23B2C YFRSRANYI 1§ LOcEMWR selector
sel ectable firing

214. Recess 282 has portion 284 sized to house retaining

ouse v q
Erie §g?1k1ng end

and locating features 292 of selector 214. Gas block 202
further has detent pin 286 provided to locafe and hold
selector 214 in a selectable position. Gas block 202
further has bore 288 provided therein for locating and
fastening to Dbarrel 24 with suitable fasteners and
fastening features. Referring also to Figs. 25 - 27,
intermediate regulator or selector 214 is shown. As noted
before, selector 214 is  rotatably mounted in block 202
where retaining feature 292 comprising, £for example, a
recess that cooperates with clip 280 whereby selector 214
is retained in housing 202 when clip 280 is in place.
Selector 214 has orifices 226, 228 that may be of
different size. In the embodiment shown, orifices 226,
228 are intersecting; in alternate embodiments, orifices
226, 228 may  not be intersecting. In alternate

embodiments, more or fewer orifices may Dbe provided.
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rates. As described before, gas discharged froma
fired cartridge displaces piston 7 ' and causes the

w@Re0sk3718% end of the engaging rod 6 to di spl aceCHUk1005/033529

assenbly 64 where internedi ate regul ator 214 regul ates
the flow of the gas fromthe bore 208 to the piston
7' . As described above, indirect gas operating system

60' has a gas bl ock 202 having a cylinder 206 therein. )
ReIHITURF o4 5D %%ﬁFﬁﬁgft2§99th2§P thecgas Bifo Gexresponding

shoyn i erspegh H&. | P

nountedg?g fﬁg %EFF§1 %géeﬁ%#%?égipz%gi gF%cggaégtﬁgs E?rough
r gi@aitd ngnclihe eldat@BOopibdvcded ek aret afentsetest 8P4, 296
214. Retaining cli 80, ma rempved from bl ock, 202 .
S ertvey Lot Br BETRo e T A DS PEE T ERelL tha2  sPTing
privvddiet homBeLepEushl agt @l edlde ReESSo288188R 202 to hold
portion 284 sized to house retaining and | ocating

f edteur 881 20p0Bf iel et oflegigedcresyitdcin 200 f e ey also to
he}isi etfé‘tz]_%a'}r%ﬁfi i) oﬁ%ge% t]cgon_Lé)Cﬁbg,a%glsh%kg%%stzogort 212

sel'ect or I N a selectabl’e position.
f utitdersdiastborenB@fipane deidtt hehei pakergeo@( ngnantle gas

fastening to barrel 24 with suitable fasteners and
£ RUGHH N§2F AT WBE ETEF | ng (A 0PLBCK| gU2 268 - fhpted onto

| Herredi ahe ¥ eogubalteprOht &€l Rl idld h8tBBEWN. A$hus, gas
not ed before, 'selector 214 is rotatably nounted in

blldekck2020hbre retey i mderf eaf ar £h2g2 lvwmged sphgtofor’ with
e l e, .areces hat_co rate ith clip. 280
AL ol o498 u6 808! RudthithSiceRg 205 b engage

whereby e sre

Cloqi 28Qidssenl pl ae. SHlectwl2l4edias Lfd f ipesems; 64 is
228 that may .be of different size, In the enbodi nent

SARIWY 459 f MaER1D26ECOOBVRF e 42nt Wi EBCtiY; PPAt assembly 64

algLFinR} €5 eahedh et Sor OLhELG8Sent surface that is engaged
by the rear end of the operating rod. When a cartridge is
fired, pressurized gas enters cylinder 206, displaces
piston 7’ and causes the striking rod 6’ to strike the
striking surface displacing the bolt assembly. A spring,
similar to spring 5 1in Fig. 13, 1is pfovided. between
shoulder 72' of rod 6’ and guide 4 to bias rod 6’ toward
cylinder 202. Referring again to Figs. 25 - 27, the user
may select a desired cyclic rate with selector 214.
Here, selector 214, which as noted before 1is rotatably
mounted within block 202, is rotated to select the
desired rate. The amount of gas flow and / or pressure
that is exerted on the piston may be varied by the user
when rotating selector 214. By rotating selector 214 to
selectable positions, different charges or rates are
applied to the piston by variable gas pressure, flow and
selectable force. Exhaust port 218 may vent gas upon
sufficient motion of piston 7’, such as where front 220
of piston 7’ passes port 224 of Dblock 202 in
19



226, 228 may not be intersecting. In alternate

enbodi nents, nore or fewer orifices may be
w@eweisisi Sel ect or 214 has shaft 290 whi ch engeQEES1005/033529

correspondi ng bore 282 of bl ock 202 whereby gas is

directed through ports in the selected orifice. Detent

features 294, 296 are provided in selector 214 and

cooperate with a spring | oaded nenmber, such as flexure

28‘6‘?“8@%?%‘@&@%0@128 61 t hkSsel e%l?oﬁlitﬁrflﬁéede‘%rﬁ?%{jlmentsr

goﬁhéi QR Reber répg1 @l It B Bi 2 rH rehagd hgs &e in a

ore 208, an exhaust port 212 di sposed to conmuni cate

wi dif fdmeerpaspaget240.i Thi glaisid| otkfiaesng@athe 228 in the
barrﬁl. Gas blocg 202.is.fitted onto arreh 24 b  £f c
appTOpT T &t e "Falst &fi ng - AEPhotfs® G §8s BIoRK 202 Hasferen

a gydinger 206wt hatudiouses phaton pPé W tsed hewicht oMk ferent
' engaging rod 6 ' that extends back to engage bolt o
aseenblgul THe2BOE® caFri WgEhassédpioresa | desrigadediring
\Mfgﬁébfeca\ﬁﬂiéz gﬁigwgheéﬁgt ﬂéé?mm@be4h§@%'n%ﬁ%reased
striking or engagenent surface that 1s engaged by the

r efirezeiioll ftt hesoper athagfiodngWierteg camtundgeonsor charge

fired, pressurjzed gas .enters cyljnder 206, displaces .
P& 7TRSnPE AR Sl K PLETEOT 6 Lheo STadta Ve size

tfﬁfstﬁékbagtsé&f%&%ﬂﬁdﬁﬂEE%WEbﬂfﬁb£@|EQ§S§%@b@¥lﬂﬁder 206
spring, simlar to spring 5in Fig. 13, is provided
betngieep33rdul derreasedf qudebiminageguisdd wing bhyas to blow

r ' oward |l i.nder _20 rri aqgain t [
) ofhfopgh PRRES B4 06E1 o£0% EEMSLEIAIAN AR 98ke, ana
Wi trstet eicd@reizd damdigne, asél pebppuzddorwiiloly af neiedpplied

before_ is rotatably nounted within block 202, is
r otQt &di® oP3EFEBr tHR RSGTEPTat EMPPHEMEREnt TBFSgalT less

oy &nd Jr- OprPE@SEUN EndhPatpd S gexRfitRf .ONThhecRs Stdfbodiment

may be varied by the user
shown, exhaust gasses 218 are directed toward the muzzle
of the firearm, away from the operator; in alternate
embodiments, other directions or locations could be
provided. In the embodiment shown, the gas block 202 and
the piston 7’ and rod assembly 6’ fits within the hand
guard assembly in a low profile relative to other block
systems. The embodiment shown may employ a short barrel
24 with a shorter operating rod that results in higher

impact loads to the bolt assembly.

[0061] Referring also to Fig. 29, there is shown a front cross
section of a gas Dblock section of an indirect gas
operating system 60’’ in accordance with vyet another
embodiment. The gas block 252 in this embodiment has
intermediate regulator 258 that slides rectilinearly
within the gas block. In the embodiment shown,
intermediate regulator 258 may be slidably selectable

between two selectable positions 260, 262 corresponding
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when rotating selector 214. By rotating selector 214

to selectable positions, different charges or rates
w@e@oeaplidi ed to the piston by variabl e gas preBSUDS82005/033529

fl ow and sel ectabl e force. Exhaust port 218 may vent

gas upon sufficient notion of piston 7', such as where

front 220 of piston 7 ' passes port 224 of bl ock 202

i ncommuni c t,if%n Wit h )éent 218. In alternate

erftfoditiicht S1EERESDE el 6 FouFatRive WRER f fidtend ipEmediate

orr i idk G dhEgerignt;,pogh bken podoldd | EOOT oS08 is in
226, 228 in the selector may be sized for each to .
aldowmm idigtfiegrenvigbsicvdd fdesw 86éh ayd maysbenusfl 220 via

with different, pagticul.ar_c es or_.w.th differen
Gndhges T 2R Pagke ! A A AR Uitk ThyBCIEH passage

| creasedHdrext e | ihy eameldo atthe feghgtsAt @58 is in second
amuni tion or charge used. Thus, by rotating the _
sAUTHGYON t 72 of PRERI vE8silfe Y FREMBBE£abiOBr Piitde Cylinder
b e 0 angy cybpn i a , r :
o?%ﬁ ?nnﬁapggggﬁ oW ng’y%%sg?% %%%véa{%sgu%ﬁgt hg%gri Ice tling
atoral Sigteec? @dl endamesae ak'e? . andathingt t Lloaged hdetents 256

amount. and pressure or.flow,of gas _.applied t he

oS i G {Er A ate "ehboth HBREC RBBC6 TFEYLahEred S, to e
orddi Li@fedrayn bgoBE eYbded.6 0 Not hesempdireeny @Q@ana%/ simply
exhaust gasses 218 are directed toward the nmuzzle o

t e ridis ieEMey ¥ ol EhecoplPat BPS1EACA Pyr Raséing on the

ergg:g:g:! ent s t heg  di [ |l o [ coul
provi ded. Iﬁ'nt e %?rbo%ﬁ%en?\ggﬁ%\%h, ?ﬁ% gﬂgirlg}%gc%a%z may be
antharuyedi si ohoVtanthe odsassdnbtyobs ' ihi tishen Ehehdt h&xhaust
hand guard assenply in a o rofile relative to ofher |
DG s 98be Y THE. HEBAI DL CondRT irag@ahpI s, Sher piston
E?é}{]t‘?énd% Webh & shgrégecepgiabing rRcidia. ressl t flidernate
i gher

é%bodiments, more or less positions or orifices may be

provided, for example a third or fourth position where a

different orifice size or no orifice is present.

[0062] Referring now to Fig. 32A, there is shown a view of a
bolt carriage assembly 64 of the firearm shown in Fig. 1
in accordance with an exemplary embodiment. Referring
also to Figs. 33 - 34, there is shown an exploded view of
a bolt assembly of the firearm shown in Fig. 1. The
embodiment shown may employ a short barrel 24 with a
shorter operating rod 6 that results in higher impact
loads to the bolt carriage assembly. As a result, the
bolt carriage assembly 64 is subjected to such higher
impact and operating loads. In Fig. 32B, the assembly is
a conventional (M4) direct gas operated bolt carriage
assembly. Bolt carriage assembly 64 has a bolt carriage

frame or carrier 120, a strike portion or key assembly
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i npact |loads to the bolt assenbly. Referring also to

Fig. 29, there is shown a front cross section of a gas
whbkwel3secti on of an indirect gas operating SyBCEDSB05/033529

i n accordance with yet another enbodi nment. The gas

bl ock 252 in this enbodi mrent has internedi ate

regul ator 258 that slides rectilinearly within the gas

bIo t he errbodl i nt er nedi at e regul at or

A 5B B 8 S S BBr b AR & S P b S| Sef agf s truck
pQﬂtf&E‘%ZQQr 264 @onr esPorhgl0 pypc dbhf €8Nt A5 seen in
firing rates. \Wen the internmedi ate regulator 258 is
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wth cylinder, 2 and ton en s es 264
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I nter negdi edplyegshaped 25&.is. |nt§19§3@é@ pOﬁbtl @R rdl2, loads

bore 208 is in comTunl cation with cylinder 254 and
pi AT el Y0 KR Pasisigesthe4 Pass LREB thhafg engages  the

ggvf 9 p%%VIgggnp%§§3Q§JZZﬂe %%.&Q%f‘%¥§ﬂ de%@?&%gzggmtlon

to allow internedi ate regul at or
bel22t hened | hepedi tpcmtﬂﬁf) bR826G6h whese dARFerthay engages

Si snap.the re t |nt ei t her 05|t|onb

o SR RS S opsy g LB n FHS Sand0C 8 frame 120
fl’dﬂa{tg ke May é@l@md Ws%'&@i@d”&@y%ﬁ? ofA&@PptﬁoﬁéJlly a
the field. Exhaust vent 276 may be provided to vent

gasrontherr ¢l PrgIgement cpestionalpbetayebr @@,r@vmded in the
| ' |
p%ﬁ%é‘%bZérbf'é?%fﬁéeﬁggpggﬁnﬁﬁﬁsggg%&ﬁg exawﬁrrespondlng

I Oons or ori rovi
t hirchtorképugibopesilLiomF wher eaartletf epent orhdi keys 128 on
ize or no orificeis gresent Referrlngl_rnowto Fig

e hare !O§ SHYfwnS XV KEWPOr td Bo| 122 4 ?a@éze?ésse%l yorm a
64, sd herf idgaIIM showyikh Rk Reyways 120B, 120GF of the

carrier frame. Upon pressing strike portion 122 into its
corresponding grooves of carrier 120, stop piece 124 is
fastened to carrier 120 using fastener 134 to further
retain strike portion 122. Stop piece 124 has a lock step
engaging the end of the strike 122. In alternate
embodiments, the key ways could be provided within the
strike portion and a corresponding interface on the
carrier. In this manner, the bolt assembly 64 may

withstand higher impact and operating loads.

[0063] Referring now to Fig. 35, there is shown a side elevation
view of a hand guard assembly 40 of the firearm shown in
Fig. 1. Referring also to Fig. 36, there is shown a top
elevation view of a hand guard assembly 40 of the firearm
shown in Fig. 1. Referring also to Fig. 37, there is
shown a side elevation view of a hand guard assembly 40
of the firearm shown in Fig. 1. Referring also to Fig.

38, there is shown a side elevation view of a hand guard
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i n accordance with an exenplary enbodi nent. Referring
also to Figs. 33 - 34, there is shown an expl oded vi ew
w@booa/18m8r4 assenbly of the firearm shown in FiBCT/LS2005/033529
The enbodi nent shown nay enploy a short barrel 24 with
a shorter operating rod 6 that results in higher
i npact |loads to the bolt carriage assenbly. As a

|t,. the bol.t i nbly 64 i jected t .
ook aR R AR R 88, i B Sl b omn 1n
t hei @ssenblyefsraigonvwarid onal Hi) dbrecin&ds is shown an

operated bolt carriage assenbly. Bolt carriage
assEMR§risy Haswa ol & chrengentr ape dendarguerd14p, of the

a stf p i on .qr asse 2 St I .
A PR B, A5, TReCb a0 2 08 TR Elmicur
atsHelcle od pothaion 126. AmiseerembodEingentl3 skri keff aemitary

126 is located to be substantially coaxial with the

PR T TR 6 2ROThBAS rTRRE pdiAliSsn 326 | ¥cleqifiah| yibbing.
shaned Gafa LAPSILBrddnsthi&stiy 0gdsechma ted QY £0dser to

6 into the base 122B that engages the strike portion
1Zonfontabloar grép filaere gustrdi.keSlpotl i 8n 192 Moamted to the

keyed .porti 128. on _base 122B that, _engages

cor i 83 KBRA Pat oAt GrootedaTa08 | ro PaFESlo0?4 and
t hetrfealr mradgeneralilon .T- shapad ey . efbdainenas| y multiple
fraont. notch engagenent portion 130 rmay_be provided in

t R Yalse 12989 stEPREGort Pept128higldfigags adouble heat

CUNRIRANUNG 110085 KEY 8E0PY L I20EoL 016! BEChRE2Barrer 14
The keys 128 on the base of the strike portion 2 are
sivded ¢ ddepina medsgoardodfeati b wempetrheukeywayficiently

120B, 120G-_ of the carrier fr . Upon essing strike

P of OF 22 AP Ty FOMIShaPRg BrOBYRSdof Heiah e and

1201 ol e ilizd 2 5 fasteaedobopeatiiel A0ndskinGuard 40

fastener 134 to further :
and may be permanently mounted or removably mounted and
be removable or moveable to different locations on hand
guard 40. The rails and mounting system to the hand
guard may be substantially similar to rails described in
U.S. Patent application Serial No. 11/113,525 filed
4/25/05, which is incorporated by reference herein in its
entirety. In alternate embodiments, rails 2, 136 may be
in different locations with different sizes. In this
embodiment, the guard mount to the receiver has an upper
lug 138 that is provided to interface and mount to a
corresponding slot 140 in the frame of the upper rail of
upper receiver 42 (see Fig. 31). Removable bottom lug 26
is provided to engage a corresponding slot or clevis 142
(see Fig. 30) machined into the standard front bottom lug
attachment of the lower and upper receiver 42. In this
manner, the rear of guard 1 has a lug 26 recessed into
the bottom clevis 142. In this manner, guard 1, via lug

26 1s locked to lower receiver 144 and upper receiver 42
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retain strike portion 122. Stop piece 124 has a | ock

step engaging the end of the strike 122. In alternate
wepwodsmsent s, the key ways coul d be provi ded weeTius2op$ies3s29

strike portion and a corresponding interface on the

carrier. In this manner, the bolt assenbly 64 may

W t hst and hi gher inpact and operating | oads. Referring

nowto Fig. 35, there is shown a sjde elevatiqgn view

oﬂdéihaﬁaegu%?%?a§§%hbﬁﬁ640(5Feth%lgiréé”ny@ﬁémmg?%rd 1 is
Fighrther RESEEEH N9oal3R kO Fd e iR30n @D&rgubsl§@p$ﬂﬁﬁepin 27

top elevation view of "'a hand guard assenbly 40 o
fi(cesy WighowB)in Fig. 1 . Referring also to Fig. 37,
there is shown a side elevation view of a hand guard

ass l.y. 40 of the tj.rearyq.sho in Fig. .1 . Referrin .
0064 3R Rgn. U8 S UonPar S a8 STV | oo e view

ofo fa hanskgitpsd la S B OVE o f et beat abbernakhswal ihheig. 1.

firearmshowm in Fig. 1 . Referring also to Fig. 39,

t Refeq B nh P ANt P sbhdt r PéAvi ERSER a5 romWerdl bpp view of

han fH t hEead; ' I ¢ 1ps oHand .
g%%?ﬁgggiﬂ%% %ﬁ a un%h%n1§ﬁ§%¥9¥nfhgwﬁi%J%h?ég' - o Fig.
enidd@di mBAB | sref wespectyicenddatucin omrehd thas veawvs of a

hol d ext | ribbing. Hand 40 |
RSNy e R o GBI & HonPEPERpE y Purposes

g dhenduad drishebhial ksorpuntedd ochderrfaei ¥er tAd upper
and is floating relative to barrel 24 and barre

r &dildt opf 10PPern BReRivRIL edéntiddi REAVEJedultd pleterface and
SR, A B P B e 1oRy o
14ivhi | 20keeplog bandIiguard 242 at sa reefifiereat Wirtco the front
RSB oLihd PErGCA RIS FhP S ARy Epehe Lower and
pﬁﬂﬁerdr@Beh§egsgua&9 gage the corresponding removable
lower lug 26 of hand guard 40. Hence, the rear of guard 1
has a lug 26 recessed into the bottom clevis 142. Thus as
shown in Fig. 1 and as may be realized from Fig. 13, when
mounted, guard 1 is locked wvia lug 26 to lower receilver
144 and upper receiver 42 with the pin 146 connecting the
lower and upper receivers to each other and guard 1 is
further locked to upper receiver via lug 138 and pin 27
(see Fig. 8). As seen in Fig. 1, and as noted before,
when mounted, the hand guard 1 covers the indirect gas
operating system 60. The gas block 8 (or gas block 202,
252) is housed inside the guard 1. This is facilitated
by the low profile of the gas block. As seen in Fig. 39,
the guard may include an inner groove 1G or channel in
which the gas operating system 60 is disposed. The
channel provides sufficient clearance around the gas

operating system 60 for unencumbered operation. Claim 1G
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and may be permanently nounted or renovably nounted

and be renovabl e or noveable to different |ocations on
whaovd/13sa¢ d 40. The rails and nounting syst em POI/UK®05/033529

hand guard nay be substantially simlar to rails

described in U S. Patent application Serial No.

11/113,525 filed 4/25/05, which is incorporated by

reference herein in its entirety. Ip alterna

te
eIt & FeRTA 0T igensy BertHoui t¥efBnpay of the gas
| ggatdions with different sizes. In this enmbodiment,
the guard nount to the receiver has an upper lug 138
that is provided to interface and nount to a
[0065]cGtimesspondd higmsiothal40 4 nfoheedr aaw gfoaliaauppestemi s will

of_ upper receiver .42 (see Fig. 31) ... Renovab bot t om

o DBSeeEEF Bt Ged o heabetactor FCInT A aPh GrrampLary

Cleendsikdeh o seeaki geesl)inmehynedoi ntradike siandgidoves 100

front bottomlug attachnment of the | ower_ and upger
d

r &6 vieFoupded| pnt Marhfdnnet | tRAE FEECTSY HukR dtienggceiver
a ddig 26, eﬂg&is%' i e bafd om gl E‘éﬁ:t%o]q“@o\-,\té}'%é‘ EBL8ed air

manner, guar , via lug 26 1s locke
r eceiMerg ldvistaand uppér uEddiacsey 29 mbttibe sdetlpe nbolt and

146 (see Fig. 13) and guard 1 is further, | ocked t

S re TS vRaS Y 36 AR oS (A Fi o1 3pe, berrel
Refiff I itRgoNeW tBafifg. g @R RS, shewg.a §94+@M1) which
view of a receiver assenbly 42 of the firearmshown in
Filpuses Refradiiatpmal sbementi ¢.023] phat heugnoyinglsown ageduced

t ' f ecei ver. -4 hre 0 in <Fig.

| B HEE o GEF6E FLede Bl OF, ST PALE 280 B om che
Viremseiofera doyplvenheondlolM reacmimibdry ,as shoetghor the barrel
exanpl.e purposes . As shown in Fig 1A, slot 14

. Oin
t H& . Df ].flPﬁe ]t%e?’l?aiqn?ﬂv‘?ﬁ)péro%r eteiVePngh ground the
Preadidat 4 0 skt epfiacec@ffing holes or slots in the hand

guard. In alternate embodiments, the cooling system may

be employed on alternate firearm types.

[0066] Referring still to Fig. 40, there is shown an elevation
view of a barrel and radiator assembly of the firearm
shown in Fig. 1. Referring also to Fig. 41, there is
shown an elevation view of a barrel and radiator assembly
where the radiator 102 is removed from the barrel 24 of
the firearm shown in Fig. 1. As noted before, air grooves
100 are provided on the flared outer portion of barrel 24
that extend into the air flow within the receiver
section. When mounted to the receiver 42, the grooves 100
form channels between the surface of the barrel nut 23
(mounting the barrel to the receiver) and barrel (see
also Fig. 10). As seen in Fig. 40, grooves 100 extend
through barrel retention flange 2A4F. The air flow
channels on the barrel are aligned to direct flow towards

and over the radiator 102 on the barrel 20. In this
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nmount corresponding |lug 138 of hand guard 1 . As shown
in Fig. 30A, slot or clevis 142 is machined into the

wo e@nt13180¢ t om | ug, that forns the attachnent oPCT/H82005/033529
| ower and upper receivers, to engage the correspondi ng
renovabl e | ower lug 26 of hand guard 40. Hence, the
rear of guard 1 has a lug 26 recessed into the bottom
clevis_142. Thus as shown |n Fig, 1 and as
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MOsH gl txkﬂﬁtﬂﬂatﬂlﬁie guﬁaér&ueog@&albhelomd bEe¢hed@dairrel. The
operatlng system 60. The gas block 8 (or gas bl ock _
2012:BL szsfaqru sthousedei nef dea HB1gUREr dOT . amhi s qther desired

[ 3G 4d ALPAcbYn [ 60h OHEREOLLLBUAL 1A 98BI Ane outer

uard may I ncl ud I nner groove
I waamannél eanhWn:akﬂltalt@rgaseopeonat ihag sysitabb8 iadiator

ar ol ThE"Gas PGt hg Yot ERTB0 PO B BREq Tadiator

opefad | e g@rmﬁ&i@mb@val hedrl edagr mehdeRed-calized from
portion IMin way of the | ock. [0065 Fi rearm 30

i havéla fateedsai Foreef n’@f@&'sttém aseqeivepeby the bolt

de 0 X y
%%%%%W%W%%%%@Wm
arever ovheleflidn dArradi2dorhadl2ext epdlingohbles or slots in

recei ver section. The air grooves 100 are part of the
f orted BFFAco8gPPRE y%]rretﬂﬂ%%%ata%ﬁ il F%‘ée?ﬁéow ceRidpg- In

;r%lnéﬁr}]aet%ger:@gé&nﬁéﬁié agenasseBbli¥gt evRYER &89 1R femployed
on alternate firearm types. Portions of radiator 102 may
be fastened together, by screws as an example. Radiator
102 may have fins or multiple panels or surfaces. In
alternate embodiments, the size, shape or number of fins
of radiator 102 may be wvaried. In this embodiment a
Bottom shield 112 (see Fig. 10) may be removably mounted
to radiator 102 to protect the hand of the user grasping
the guard. The shield may be of any desired size and
shape. The shield may be made of sheet metal curved to
conform generally to the inside of guard 1. Radiator 102
may be keyed or otherwise fastened to barrel 24 to
maintain orientation of the shield 112 or radiator 102.
As seen 1in Fig. 10 heat shield 112, in this embodiment
may be is fastened to the lower portion of the radiator
to shield the operator’s hand, on the hand guard from
heat dissipated from the barrel and radiator. The shield
may be suitably fastened to the radiator and is located

to provide an air gap with the radiator element.
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and through hand guard assenbly (e.g. guard 1 ) which
houses a radi ator elenent 102 that surrounds a reduced
waolc@aasmr4 portion of the barrel 24. Air is foreeriub2005033529
the receiver by the bolt assenbly, through the barre
retaining nut 106 via grooves 100 into and around the
radiator and out cooling holes or slots in the hand
ard.. In alternate enbodi nents, the cooling

l°°67ln§¢ AL R dUBHERF ERPRatBaF| FBEr APFFFEENT %@@@ptwn is
R%r?fj'f‘ﬂléé&fitf@e %E tﬂQ 1hheheibs . shews i3 S alternatives
el evati on view of arrel and radi ator assenbly of
tt&nd|m@ﬂafn@¢mWWM$ncEngbeldewmgeﬁwbymﬁhwsa sblFlgd in the

41, theg S n el evation,view of a barre

¢ At 61 LGB P AR £ adP R R By endedEaingly,
from t @e@@h‘tehr%e@tf_lé@e ifd r eatBhgBAWL O Nehibftack -aP such
noted before, air grooves 100 are provided on the
flaélrt@fraﬁléfe%)ortm@ﬁlﬁc%@f@@ 2anghavasxesangsi nibiche fall
ai n nounted to
t r%lgrﬂelg{gl té\/}dleér @4(555%1 ot e‘“fri’géova:ésp%%gé#or M channel s bet ween
the surface of the barrel nut 23 (nmounting the barre
to the receiver) and barrel (see also Fig. 10) . As
seen in Fig. 40, grooves 100 extend through barre
retention flange 24F. The air flow channels on the
barrel are aligned to direct flow towards and over the
radi ator 102 on the barrel 20. In thisenbodi nent,
radi ator 102 is an assenbly of two substantially
simlar parts. Each portion has a generally
sem circul ar cross-section with an inner dianeter
sized to provide desired thermal conductive contact
with the undercut section 104 of the barrel. The
radi ator is nmade of al um num or any other desired
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material wi th good heat conduction properties . The
outer surface of each radiator section has suitable

wo 20b6as78r4 fins fornmed therein. In this enbodi NnRCE/US1008033529
radiator fins are longitudinally aligned. As may be
realized fromFig. 10, air is forced fromthe receiver
by the bolt assenbly, through the grooves in the
barrel, and directed over the fins of radiator 102.
Cooling holes or slots in tﬁ@Aﬁgﬁd guard further aid
convection cooling. In alternate enbodi nents, the
cooling system may be enpl oyed on alternate firearm
types. Portions of radiator 102 may be fastened )
t dgettrerM4 byyser eusongtans orarffm -aHARakC 10Preaaym having

have.fins or nul tipl r._surf <:Ln alternate
cbodrareST Bhe PrERENg Bvatell et ]

radi ator 102 may be varied. In this enbodi nent a

Bottom shield 112 (see Fig. 10) mmy be renovabl

nmBunbedtt o2faamaiyr 1919 pﬁ‘otsetd%l)ﬁiw hz?ﬁ’dff@fc%hethe bolt

USer B2 YarehinTRe S ehsbamae e Wiy d¥kembly;
d%%isfgﬁﬁgfzegl%ay&%gﬂape. l'Ir'lhe shiel d may be nade of Y
sheet netal curved to conformgenerally to the inside

of guard ._Radi.ator .102 may be keyed .or ot I-Se
f&stgﬁ‘éﬁeg{o 325 TP 1% 4 B nfai ]ﬂmé%i enc}}a i (])On%%éf}lgjt hgssembly
shicRl bl 2 P Headicdledrek02s RAsisgen in Fig. 10 heat

shield 112, in this enbodinment may be is fastened to

the I ower portion of the radiator to shield the

oper rs n h d at .
d%ss%%t ggo??o%at‘ﬁgq‘%a% E?ﬁgﬁg%?gdi%}g%%gghglﬁﬁkel ]altted €0
mahebebstié bbby skadbllgnedtiie® thdinddratior eemmisication with
| ocated to provide an air gap with the radiator

eltdifeMCT®’ S6Ul d be understood that the foregoing
description is only illustrative of the invention.

Various alternatives ) ) o
a piston and rod assembly having a piston and a striking

rod, the piston fitted to the cylinder;

wherein, gas discharged from a fired cartridge displaces
the piston and causes the striking rod to strike the

striking surface displacing the bolt assembly.

2. The M4 type automatic or semi-automatic firearm of
claim 1 further comprising an exhaust  port in

communication with the bore and the piston.

3. The M4 type automatic or semi-automatic firearm of
claim 2, wherein the exhaust port is selectable between

two positions corresponding to two firing rates.

4. The M4 type automatic or semi-automatic firearm of

claim 1, wherein the piston and the Dbore are in
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and nodifications can be devised by those skilled in
the art without departing fromthe invention.

wa@\ecwonstismygl y, the present invention is intendeRCT/US2005/033529
enbrace all such alternatives, nodifications and
vari ances which fall within the scope of the appended
clains .CLAIMS 1 . An M4 type autonatic or
sem -aut,omatic firearm having an . ndirect gas .
o SEREITHG Ayt 4B o LA SR BHA s SERBL Y CRGY (7RG Ewo
St IHAGIHW T 36851 Hh DOl LoAssepbhyiSHCl e§edinbt hisRiaktable
Mi type receiver assenbly; a barrel assenbly having a
bdrig;incherdigrsr.el assenbly coupled to the receiver
assenbly; a gas block having a cylinder, the gas bl ock
fitted to the barrel assenbly, the cylinder in
caMupheatyon tWpokh ddeoker ¢ @1 Beflish@boanditodfirearm of
assenbly having a piston and a striking rod, the
picsltadan f i4t ed"RereHe cylre ndbRterpederhe gheIHILaEREr gBGY be
fr ({e i d di c 1St o : e
R Rl (BRI SRR TP TSy an
digpmdiorg widthdaal tthessexhlof 2aelsThe M4 type
automatic or sem -automatic firearmof claim11l further
conprising an exhaust port in comrunication with the
by e and the Ri$ONauBomadbe Mt t ¥pRiadLeBRhLECOrfirearm of
sem -automatic firearmof claim2 , wherein the
exHaist bor whiesedn| ddyealides ber ween SPRdNsoshidese@ toward the
cqéﬁgﬁgﬁggjng to two firing rates. 4 . The M4 type
aut’'onat1 ¢ or sem -automatic firearmof claim1l
wherein the piston and the bore are i ncomruni cation
via an_internedi ate regul at or having.two sel e¢ctab

€
posi t FBRs ¥or rraBFondii highe bl FwP s eFEREaBRECTATLC tfream o

claim 1, wherein the piston and the striking rod are

separable.

8. An automatic or semi-automatic firearm having an

indirect gas operating system comprising:
a bolt assembly enclosed within a receiver;

a barrel assembly having a bore and coupled to the

receiver;

a cylinder fitted to barrel assembly, the cylinder in
communication with the bore via an intermediate
regulator; and

a piston assembly having a piston end and a striking end,

the piston end fitted to the cylinder;
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firing rates. 5. The M4 type autonmatic or
sem -automatic firearmof claim4 , wherein the

WO nioensmsed at e regul ator may be switched bet weePCT/D82005i083529
sel ect abl e positions by an operator w thout the use of
tools. 6 . The M4 type automatic or sem -automatic
firearmof claiml1l , wherein the piston IS spring

bi ased toward the cylinder. 7 . M _type automacjt,c
oA ithyt @t AeSE Péﬁ?%\éFQHzﬁrﬁﬁ?edmﬁéFéFﬁdgﬁe isplaces

p'tsﬁé)n?i‘ggohh%rﬁff rékhogs ' elcare sapai@bbeg &0 Aflsplace the

aut o IcC or sem-autonmatic firearm having an indiTect
gé® ldperatsaniplsyst emdcowpersing: the bolnteagsahide regulator

encl o within a_eceiv a barrel sse aving .a
bd:re@“;‘?gz%%uﬁlheed Fﬁ; Phe® fec‘_él?%er |0Fh3gia¥fl P9t the
bayirelorassenbl y, the cylinder in connunlcation W th

the bore via an internedi ate regulator; and a piston
assenbly having a piston end and a strlking end, the

pisto n ' L to. th

dlgzchgr ge%ﬂ;er%ﬁrﬁecglcgl r}édescg%i rl‘%% \(ﬁﬂspl aces t Opf s?%%lm 8/
antheatises tHe shtiekimedieand tnedu$ptare ]nehls kxo/lrds selectable
assenbly, and wherein_the internmediate re

r éﬁ%ﬂ%tjé%nst HPTTRRFIHE TPasTTe it Fe 1 rates.
piston. 9 . The automatic or sem - autormtlcflrearmof
claim8 , wherein the internedi ate regul ator has two

sélect Bhee apdoineitdes @or sespoadiagatoct wid reslract@bl elaim 9,

fl“'%%laleéhe intermediate regulator may be switched
between the two selectable positions by an operator

without the use of tools.

11. The automatic or semi-automatic firearm of claim 8,
wherein the intermediate regulator has a first orifice
with the cylinder in communication with the bore wvia the
first orifice when the intermediate regulator is in a
first selectable position, and wherein the intermediate
regulator has a second orifice with the cylinder in
communication with the bore wvia the second orifice when
the intermediate regulator is 1in a second selectable
position, and wherein the first and second selectable
positions correspond to first and second firing rates,
and wherein the first and second orifices are of

different size.

12. The automatic or semi-automatic firearm of claim 8,
wherein the c¢ylinder is housed within a block, and
wherein the block is mounted to the barrel, and wherein
the intermediate regulator is rotationally housed. within
the block.
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10. The automatic or sem -automatic firearmof claim?9
, Wherein the internedi ate regulator may be sw tched

wheirsesis74 he two sel ectabl e positions by an opePCHUS2005/033529

wi t hout the use of tools. 11. The automatic or

sem -automatic firearmof claim8 , wherein the
internmedi ate regulator has a first orifice with the
cylinder in conmunication with the bore via the first
orifice when the internmediate regulator is in a first

selectapd eaPOshit 08, odnNd ielRitdnate d Nt eFd@eh b€ claim 12,
regul ator has a second orifice with the cylinder in
cothansicat Fba vintemrdinhie veaulREosedr’l oni feeefice, and

when t he | r At equl at i.S S . : :
se eec]{ea:%} ei%egsllgf?%%, Eg%d%\/\h%rrgs{tn %]%a@ff%rlstg Sgﬁgnslgggrllgn with
sallectisdteePoshlli ang aarifEispndahd frhestiandiseceheck has a
firing rates, and wherein the first and _second |,

orS¥GTEs RPECOfIR| COBFRRE Cit2en 191 thhdhft Sraficeorand the
sedijl-igi.géy‘(aticfirearmof claim8 , wherein the

cylinder 1's housed within a block, and wherein the

block is nmounted to the barrel, and wherein the

intermedi ate. requl.ator is rotationall oused within., .
|G " 5O N Seh LSt gRaL LY Iapet 4l Blatn 8,
ofwid@im 1Lhahesel  taeséfibey Medaat ear egématebllkas svriking

orifice, and wherein the block has a first port in
cHHRffTat | GRS PReERéThaFRel RheteRe FFINRLY fifprises a

. f P i 0 pcat i .
PR e B e ey ey oG BREEEER, KPR piscon
orissesprantoriaddded i Leapm e chgilimfler whibmeian $peing force

I ly.h r.enmovabl rikin
kﬂééeé%%ﬁ”ﬁ%)%héﬁéé%iﬁggbj¥%éi St 9

15. An automatic or semi-automatic firearm having an

indirect gas operating system comprising:
a bolt assembly enclosed within a receiver;

a barrel assembly having a bore and coupled to the

receiver;
a cylinder fitted to the barrel assembly, the cylinder in
communication with the bore via an intermediate

regulator;

a piston assembly having a piston end and a striking end,

the piston end fitted to the cylinder; and

the intermediate regulator having two selectable

positions corresponding to two selectable firing rates;
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surface, and wherein the piston assenbly conprises a

separabl e piston and striking rod, and wherein the
WEe@b0s7sTes spring | oaded into the cylinder vi aPEI/BERI0051033529

force exerted by the striking rod. 15 . An automatic

or sem -automatic firearm having an indirect gas

operating system conprising: a bolt assenbly encl osed

wthin ,a receiver; .a barrel assemfl. Vi n . d
cHOFFEd™r 0 JrFe %ﬂﬁh@ﬁﬁ?£a£%9miﬁgg#£4&1%ﬁﬁ%€§%&%edggplaces
baprel,assgibiia HResey | fger sikhikamaunikdt ten diddlace the

the bore via an internediate regulator; a piston
abséithl gshambhy, a Piré&t otharmimndhe stpcrragdéage thegulator

pi st o nd fitted.1o the cylinder; h

i ﬁ{e@}lﬂsg.e&t ekﬁggu#fa “or %avi%%ge t%ssgfg% abT & pg))é)ﬁel ons b
CRRkesRpONdhng twhdrairsekaet abheefmedbgteatmsyuiter@ nmay be
gas_dlscharged froma fired cartridge. di splaces.the
pseisrhgAd Batwesnt hEhst r FRPngSBhECEBPYPspPaELtings Py an

Dglra38E TRl oRRd LeLERN ke Joter medi at e regul at or
regul ates { e P|OW(J the gas fromthe bore to the
pi ston, and wherein the internedi ate regul ator may be

i t ched bet the t | bl e.posi.ti b .
R e R e T I T

Ok/heedinaut eat i G nfddraridNa@fe Cl aégulatonherigi n kbeationally
internmedi ate regulator is rotationally sel ectable
betlestaiie basveshe EhabltwopSLHECHIPL e POSTgons .

automatic or sem -automatic firearmof claim15,

wherein the internediate regulator is slidably

sel7ectmid ealbedmeeic t be beniselbeomabie fosidgamnsef claim 15,

wherein the intermediate regulator is slidably selectable

between the two selectable positions.

18. The automatic or semi-automatic firearm of claim 15,
wherein the piston assembly is spring loaded toward the

cylinder.

19. The automatic or semi-automatic firearm of claim 15,
wherein the barrel assembly has a port in communication
with the bore and an orifice of the intermediate
regulator, and wherein the orifice is in communication

with the cylinder.

20. The automatic or semi-automatic firearm of claim 15,
wherein the cylinder is housed within a Dblock, and
wherein the block is mounted to the barrel, and wherein
the intermediate regulator is rotationally housed within
the block, and wherein the intermediate regulator has an
orifice, and wherein the block has a first port in
communication with the barrel and the orifice, and
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18. The automatic or sem -automatic firearmof claim
15, wherein the piston assenbly is spring | oaded

wo owansisthe cylinder. 19. The automatic or PCT/US2005/033529
sem -automatic firearmof claim15, wherein the barre
assenbly has a port in conmmunication with the bore and
an orifice of the internedi ate regul ator, and wherein

the orifice is in communication with the cylinder. 20.

THE'HRGhetie BlogeniefuR ofREPRAF PPEAr o fC My hCpg 1on with
wheyei he: [ r 4+s. h (.t hi bl ackK.<and

V\,heregi nrbxtl@ﬁocd%g‘i}s ﬂrrkt%un?}e&;lelt%ﬁ%'e [Jémrﬁir el anedlq{] the bolt
wesr b hhehiast ex nednatveblegud et bking motftaicenal dyd wherein

hauysed wi thin the block, and wherein the internedi ate
T R b Sl Ol R L SRt T R n  ana
fidistipald KBACOoNmAI ¢ald@I M thet Kol Hadr el sangot By 1loaded

orifice, andwherein the block has a second port in

cofffihi ¢S oAYWLRASEheVHR i fa cEPaRaX h&oeyei ngsertadd by the
m@g; 1y It assenbly has a renovabl e striking
sur:§%£¥££ﬁﬁgaherein the piston assenbly conprises a
separabl e piston and striking rod, and wherein the

piston is spring |loaded into the cylinder via a spring
force exerted by the striking rod.
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